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o EuroMix

EuroMix — European Horizon 2020 project

22 partners from 16 countries, linked to international organisations including WHO, FAO and EFSA.
EuroMix is coordinated by Jacob van Klaveren, RIVM, Netherlands.
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EuroMix methodology and tools %EuroMix

EuroMix handbook EuroMix toolbox

« Methodology and tools for mixture + Web based toolbox for mixture risk
risk assessment assessment

« Examples « Data repository

%5 EuroMix

Welcome to MCRA 9 (beta), the EuroMix toolbox

Chemical exposure, hazard and risk assessment

Every day, we are exposed to a mixture of multiple chemicals via food intake, inhalation and dermal contact. The risk to health
that may result from this depends on how the effects of different chemicals in the mixture combine, and whether there is any

. . : synergism or antagonism between them. The number of different combinations of chemicals in mixtures is infinite and an
ELIFOMIX handbOOk for mixture rISk assessment efficient test strategy for mixtures is lacking. Furthermore, there is a societal need to reduce animal testing, which is the current
practice in safety testing of chemicals.

Draft Apr" 2; 2019 The EuroMix project will deliver a mixture test strategy and test instruments using novel techniques as recently proposed by the
Joint Research Centre (JRC) of the European Commission. The tests will result in data needed for refining future risk assessment
.- " " . . of mixtures relevant to national food safety authorities, public health institutes, the European Food Safety Authority (EFSA), the
Johanna ZI||I3CUS, Anna Beronlus, Annika Hanberg' Karolinska Inst;tutet, Sweden European Chemical Agency (ECHA), industry, regulatory bodies and other stakeholders. Ultimately, this will provide information

Mirjam Luijten and Jacob van Klaveren, RIVM, The Netherlands for future risk management decisions on the safety of chemicals in mixtures to be taken by the European Commission and the
Hilko van der Voet, Wageningen University & Research, Biometris, The Netherlands Codex Alimentarius.
and additional authors to be included

EuroMix handbook and the EuroMix toolbox provide practical support
to apply the recent OECD and EFSA guidance documents in mixture

This project is funded by the Horizon

riSk assessment 2020 Framework Programme of the

European Union
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Component-based approach
« Toxicity and exposure data on individual substances in the mixture
 Predict toxicity of mixture

Dose addition

« Substances with similar toxicity

« Substances in mixtures treated as dilutions of each other scaled for the
potencies

« Default, conservative model

Assessment groups
« Grouping based on toxicological considerations

This project is funded by the Horizon
2020 Framework Programme of the
European Union




Toxicity data for mixture risk %EuroMix
assessment

Toxicity data needed for
« Grouping into assessment groups
Potency information (relative potency factors)

* In vivo data
. Not always available or feasible to produce for all substances
* In vitro data
. Inform grouping
. Relative potency factors using in vitro to in vivo extrapolation (IVIVE)
. Tiered testing strategies and set priorities for in vivo testing
* In silico data
. Inform grouping

. Tiered testing strategies and set priorities for in vitro testing

This project is funded by the Horizon
2020 Framework Programme of the
European Union




AOP networks for mixture risk % EuroMix
assessment

 |dentify any existing AOPs

« Develop new AOP starting from AO
+ ldentify KEs and KE relationships

« Focus on easily measured KEs

« Complete AOP not necessary

* Assess the postulated AOP

. J

This project is funded by the Horizon
2020 Framework Programme of the
European Union




Tiered testing strategy based on AOP % FuroMix
networks

- ldentify KEs that can provide info for grouping or RPFs in the AOP network
 ldentify in silico, in vitro and in vivo assays for the KEs
« Assess the

. relevance of the assays

. reliability of the assays

. availability and feasibility in terms of costs and resources

. information provided for grouping, RPFs, prioritisation for further testing

« Select assays to be included

In silico In vitro In vivo

Lal.
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Template for tiered testing strategy

%EuroMix

KE number KE name | Insilico Relevance of Reliability of Availability Information

in AOP model/in vitro | the in silico the in silico and provided by

network assay for model/in vitro | model/in feasibility of | the in silico

measuring the | assay vitro assay in sifico model/in
KE model/in vitro assay for
vitro assay the mixture

risk
assessment
(e.g. for
grouping,
RPFs and/or
prioritisation
for further
testing)

MIE1

MIE2

KE1

KE2

KE3

KE4

KES

KE6

KE7

AO

I NIS Project Is Tunaea py tne Horizon
2020 Framework Programme of the
European Union




AOP based testing strategy for liver steatosis

Green =in silico and in vitro
Orange =in vitro
Red = in silico

Decrease of
microsomal
beta-oxidation

} = not measured

De novo FA
synthesis

Cytoplasm
/ displacement

liver
cells
Nucleus
distortion
Endoplasmatic
reticulum

stress

tissue/organ

molecular/cellular



AOP based testing strategy for craniofacial malformations

Orange =in vitro
= not measured

RA amount
increase

Cranio-facial
skeletal
defects

Increased
histone
acetylation

HDAC
inhibition

molecular/cellular tissue/organ individual



AOP based testing strategy for estrogen/antiandrogen
balance and reproductive toxicity

Green =in silico and in vitro
Orange =in vitro
Purple = in vivo, Zebrafish

= not measured

. Altered,
Altered, Brain .
Reproductive
development .
behavior

Y
P

Impairment of
reproductive

capacity

Alteration,
Whnt pathway

molecular/cellular tissue/organ individual population



Grouping of substances based on %EuroMix
toxicological considerations

Methodology

Level of grouping (target organ, common effect/AO, common specific
mode of action/AOP)

AOP network

Substance category

Collect toxicity data (in silico, in vitro, in vivo, human)

Organise data in lines of evidence

Assess data for relevance and reliability

Decide on group membership using weight of evidence approach

This project is funded by the Horizon
2020 Framework Programme of the
European Union




Template for organising data for

grouping

%EuroMix

Substance Key event in Study type Assay Main study | Reliability Relevance
the AOP (organised (specific result (e.g. (low, (low,
network according to | assay used) | positive, medium, medium,
(organised in silico, in negative, high) high)
according to vitro, in vivo BMDL,

MIE, data, human NOAEL)

intermediate study)

KEs, AO)

MIE In silico
In vitro
In vivo
Human

Each In silico

intermediate

KE
In vitro
In vivo
Human

AO In silico
In vitro
In vivo
Human

This project is funded by the Horizon
2020 Framework Programme of the

European Union




Potency information (relative potency % FuroMix
factors)

« Data sources for RPFs
. NOAELs/BMDs from in vivo studies in literature

. Experimental in vitro and in vivo dose response data from the AOP
based testing strategy
Relativ Potency Factors
R a—— .
Difenoconazole —| | | | HH |
Flusilazole | ®
Imazalil (aka enilconazole) HeH
Thiacloprid —| HeH
Clothianidin M

In vitro to in vivo extrapolation (IVIVE) is needed to use the in
vitro RPFs in the dietary exposure assessment

This project is funded by the Horizon
2020 Framework Programme of the
European Union




Mixture testing

Is the binary mixture dose additive?
Are there interactions: synergism or antagonism?

« Equal potency of substances

* RPFs of individual substances needed

« Several doses of individual substances and
binary mixture

« Results analysed using benchmark dose

method

Black
triangles and
red crosses:
single
substances
Green
diamonds:
mixture

log 10-HepaRG . AdipoRed.72h

%S EuroMix

Exponential model
Expon.ms-

15 20 25
log 10-dose after addition

This project is funded by the Horizon
2020 Framework Programme of the
European Union

verzion:85 2
loglik 9222
AL -17244
var- 004353
a- 1003
CEDCL 5514
- 2222

d- 0894
RPF-TH 3828
CES 05
CEDL 436
CEDU 895
b: 0001863
conv: 1

scaling factor on x
dtype : 10




Conclusions

%S EuroMix

AOP based approach for mixture testing and risk assessment provide
support to generate and identify toxicity data for

. grouping of substances
. potency information
- mixture testing

i)

E}\

MIE —

KE —

KE

—| KE

r——

MIE

KE

KE

KE

—

This project is funded by the Horizon
2020 Framework Programme of the
European Union




Acknowledgements %EuroMix

All EuroMix partners

especially:

Jacob van Klaveren, coordinator

Alfonso Lampen, Leo van der Wen, Toine Bovee, Angelo Moretto, Elena
Menegola, AOP networks and in vitro testing strategies

https://www.euromixproject.eu

This project is funded by the Horizon
2020 Framework Programme of the
European Union




	AOP based approach for mixture testing and risk assessment by the EuroMixproject
	EuroMix –European Horizon 2020 project
	EuroMixmethodology and tools
	Toxicity data for mixture risk assessment
	AOP networks for mixture risk assessment
	Tiered testing strategy based on AOP networks
	Template for tiered testing strategy
	AOP basedtestingstrategyfor liver steatosis
	AOP based testing strategy for craniofacial malformations
	AOP based testing strategy for estrogen/antiandrogen balance and reproductive toxicity
	Grouping of substances based on toxicological considerations
	Template for organising data for grouping
	Potency information (relative potency factors)
	Mixture testing
	Conclusions
	Acknowledgements





Accessibility Report





		Filename: 

		03_Zilliacus-AOP based approach for mixture testing and risk assessment by the EuroMix project_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



